Behavioral and electrophysiological responses were recorded while (pre)literate children made rhyme judgments of rhyming, overlapping and unrelated words.
h i g h l i g h t s
Behavioral and electrophysiological responses were recorded while (pre)literate children made rhyme judgments of rhyming, overlapping and unrelated words.
Behaviorally both groups had difficulty judging overlapping pairs as non-rhyming while overlapping and unrelated neural patterns were similar in literates.
Preliterates show a different pattern indicating a developing phonological system.
a b s t r a c t
Objective: Most rhyme awareness assessments do not encompass measures of the global similarity effect (i.e., children who are able to perform simple rhyme judgments get confused when presented with globally similar non-rhyming pairs). The present study examines the neural nature of this effect by studying the N450 rhyme effect.
Methods: Behavioral and electrophysiological responses of Dutch pre-literate kindergartners and literate second graders were recorded while they made rhyme judgments of word pairs in three conditions; phonologically rhyming (e.g., wijn-pijn), overlapping non-rhyming (e.g., pen-pijn) and unrelated nonrhyming pairs (e.g., boom-pijn). Results: Behaviorally, both groups had difficulty judging overlapping but not rhyming and unrelated pairs. The neural data of second graders showed overlapping pairs were processed in a similar fashion as unrelated pairs; both showed a more negative deflection of the N450 component than rhyming items. Kindergartners did not show a typical N450 rhyme effect. However, some other interesting ERP differences were observed, indicating preliterates are sensitive to rhyme at a certain level. Significance: Rhyme judgments of globally similar items rely on the same process as rhyme judgments of rhyming and unrelated items. Therefore, incorporating a globally similar condition in rhyme assessments may lead to a more in-depth measure of early phonological awareness skills. Ó 2013 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Sensitivity to rhyme develops early in life. Infant studies have shown that nine-month-olds already respond to changes in rhyme pattern or even smaller changes within the rhyme constituent of a word (Hayes et al., 2000 (Hayes et al., , 2009 . Nonetheless, the ability to consciously attend to phonological information does not develop until the age of three and generally starts with an awareness of rhyme (Chard and Dickson, 1999; Vloedgraven and Verhoeven, 2007) . Therefore, rhyming tasks are often incorporated in screening measures for the detection of early language and literacy problems in both research and practice. However, these rhyme awareness assessment are often fairly simple in nature and do not encompass more demanding conditions that tap into the more developed levels of rhyme awareness. For example, although it is clear that most children can rhyme prior to the start of formal education, there is evidence that they have not yet fully mastered this skill. Behavioral studies have shown that kindergartners can easily state that bell and ball rhyme, due to the global phonological similarities between these two words (Carroll and Snowling, 2001; Wagensveld et al., 2012) . In contrast, first grade children seem to be less sensitive to this so-called global similarity effect (CardosoMartins, 1994) , which is possibly a result of their reading 
